A rapid, inexpensive chromatographic method has been developed which isolates serum retinol using normal-phase Baker Cyano (CN) disposable columns. The method removes fluorescent contaminants such as phytofluene and~-carotene which are present in serum; the retinol may then be determined fluorometrically. This chromatographic method utilises silica gel which has had its functional groups (silanols) reacted with various organochlorosilanes and functional cyano groups to form a stable, covalent, bonded phase. This modification provides a column packing which will bind retinol, but causes less degradation and irreversible binding than unmodified silica. Samples can be added directly to these small columns and chromatography can be carried out rapidly by applying a pressure gradient. Small volumes of solvent are required and a high percentage of retinol is recovered.
All organic solvents were of HPLC grade. [1-14C]retinol, Amersham (Sydney, Australia), 48 Cilmol was purified before use by a passage through a Baker Cyano (CN) disposable column. All trans-retinol and all-trans-carotene were purchased from Sigma and phytofluene was extracted from ripe tomatoes as described by Thompson. I Serum was obtained from normal subjects from the Clinical Biochemistry Laboratory at St. Vincent's Hospital Sydney.
Chromatography of the serum extracts was carried out using Baker Cyano (CN) disposable columns (J Morris Ltd, Sydney, Australia) which had been pre-washed with 20 mL methanol and air-dried. This washing removes a contaminant on the column packing, which can otherwise give fluorescence equivalent to 150 ng/mL of retinol, to less than 2 ng/mL fluorescent equivalent of retinol. Measurements were carried out in a MPF-44B Fluorescence Spectrophotometer (Perkin-Elmer, Sydney, Australia) with an excitation wavelength of 328 nm and emission wavelength of 487 nm 114 with slits at 515 nm. The response of the fluorometer was calibrated with a bisulphate quinine solution (5XlO-5 M in 0·1 M H 2S04), Radioactivity was measured using a Packard Tricarb 300C scintillation spectrometer with PPO (0·5%) in toluene as the scintillant solution. Individual fluorometric contaminants (2 p.g) and retinol (2 p.g) in n-hexane (2 mL) were chromatographed on a cyano column which was previously activated with n-hexane (2 mL). It was found by UV spectrophotometry that the phytofluene and~-carotene could be quantitatively removed by a n-hexane:t-butylmethyl ether (97:3, v/v) fraction (5 mL) while the retinol remained on the column. The retinol could then be removed by n-hexane:t-butylmethyl ether (70:30, v/v) fraction (5 mL). Serum was extracted and then chromatographed by the same method.
Serum (400 p.L) and the internal standard of [1)4C]retinol (48 Cilmol), of which 4 nCi was added in ethanol (100 p.L), were combined and mixed vigorously for 10 s. Acetonitrile (200 p.L) was then added and again mixed vigorously for 20 s. n-Hexane (3 mL) was immediately added, the samples gassed under N 2 and then placed on a rotatory mixer for 20 min. The phases were separated by centrifuging at 2000 g for 5 min. The upper phase was removed and bound onto an activated cyano column. The column was then developed with n-hexane:t-butylmethyl ether (97:3, v/v) (5 mL), followed by n-hexane:t-butylmethyl ether (70:30, v/v) (5 mL). The column was then washed with methanol (5 mL) and allowed to air-dry before re-use.
The total radioactivity recovered when using the cyano column method for extracting serum samples was 96%±4% (n=9). It was found that 96%±5% of the [1)4C]retinol was recovered in the n-hexane phase and 4%±2% was found in the aqueous phase (n=9). The data in the Table demonstrate that fraction 1 contained no
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TARtE. Measurement of fluorescent materials in serum extracts and their separation from added [l-14C)retinol. The (l-14C)retinol (4 nei. 48l4Ci/mol) was added in ethanol (100 141) to nine sub-samples of one patient's serum known to be high in phytofluene. The run-to-run CV was found to be 6% radioactivity. but high fluorescence. The fluorescent material was identified as phytofluene by its fluorescence excitation spectrum. The second fraction had a fluorescence excitation spectrum identical to that of retinol and contained 93%±6% of the recovered radioactivity. Chromatography of serum extracts on Baker Cyano (eN) disposable columns results in a high recovery of retinol which is free from previously described possible f1uorometric impurities (Thompson.? Loreclr'). This method provides a relatively simple, quantitative and economical preparative step, prior to the fluorometric determination of serum retinol.
